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Abstract: This contribution provides several clean-ups related to use of the terms PRAS and eRG.


 Proposed Change 1:
[bookmark: _Toc66432616]4	Overview
Many operators around the world both have mobile network and fixed network operations. Operators provide triple-play, combining mobile communication, fixed telephony and broadband Internet, or even quad-play, adding TV, to customers in the consumer / residential market. In this market, operators can distinguish themselves by providing an optimal integration between the different services. Following the trend of wireline/wireless convergence, operators are integrating their fixed and mobile networks into a single core network with fixed and mobile access networks.
Even for single play mobile network operators optimising 5G residential services is relevant. One of the main benefits that 5G brings to consumers is that it will provide higher bitrates. These higher bitrates will enable or improve eMBB services such as mobile TV, AR/VR, or mobile gaming. Remarkably, to a large extend such 'mobile' services are used by users that are not on the move. Generally hourly patterns for mobile data traffic show that the highest mobile data usage is in the evening, when people are enjoying mobile data services whilst at home.
[image: ]
Figure 4-1: example daily pattern of cellular usage (source KPN)
The pattern of cellular data usage implies that residential environments are very important in 5G usage. The residential environment is where a large portion of 5G traffic will be handled. And the residential environment is not the easiest environment to provide network coverage. With video/TV services and AR/VR gaming, residential users demand high bitrates and with a concentration of media traffic can easily require significant capacities. High bitrates and high capacity are best provided with mmwave frequencies. However, at mmwave frequencies it will be difficult to provide outside-to-inside coverage with operator basestations. Also with indoor basestations, it will not be easy to provide sufficient indoor coverage. Scenarios with a small basestationPRAS in every room (e.g. integrated in the light fixture in the centre of the ceiling) may be needed to provide really good in-home coverage. This also requires upgrades to fixed access, residential gateways and in-home cabling. At the same time, it is virtually impossible for an operator to install and manage their own radio access infrastructure in a residential environment. Where in a large office, the operator can provide and manage indoor coverage, in a residential environment the installation of radio equipment, cabling will likely be left to the home owner.
Currently fixed broadband services work on a different premise than mobile services. With mobile services, each individual device is known and identifiable in the mobile network. That implies that services can be provided to individual devices. With fixed broadband services, the operator provides Internet access to a residential gateway. Behind that residential gateway is usually a LAN, but individual devices on that LAN are not known or identifiable in the core network. For an integrated fixed broadband / mobile residential 5G offering, it would be beneficial if devices behind the an residential gatewayeRG can also be known and identified in the core network.
The trend towards Wireline / Wireless Convergence is already recognised in 3GPP. In collaboration with the BroadBand Forum (BBF), architecture solutions have been specified where a single 5G core network is used to also control fixed broadband access. Also, solutions like 5G LAN and UE relaying have been specified with residential use cases (partly) in mind. Nevertheless, there are still areas where improvements for residential use are needed/useful to achieve the vision of a residential 5G without boundaries between fixed broadband and mobile. 

Proposed Change 2:
[bookmark: _Toc66432620]5.1.2	Pre-conditions
The following pre-conditions and assumptions apply to this use case:
-	A Premises Radio Access Stations (PRAS) is deployed inside a residential home.
-	The Premises Radio Access Stations (PRAS) provides access to the 5G system (e.g not local IP access)
-	UEs using the Premises Radio Access Stations (PRAS) have individual subscriptions to access the 5G system.
-	The Premises Radio Access Stations (PRAS) is connected to an 5G-Residential Gateway (eRG)
-	eRG is connected to the same 5G system (and has a subscription to the same 5G system) as the indoor small base station belongs toPRAS.


Proposed Change 3:
[bookmark: _Toc66432627]5.2.2	Pre-conditions
The following pre-conditions and assumptions apply to this use case:
-	A Premises Radio Access Station (PRAS) is deployed inside a residential home.
-	The PRAS provides access to the 5G system (e.g. not local IP access)
-	UEs using the PRAS have individual subscriptions to access the 5G system, these subscriptions may be with different operators.
-	The PRAS is connected to an evolved Residential Gateway (5G-RG)eRG
-	eRG is connected to the same 5G system (and has a subscription to the same 5G system) as the PRAS belongs to.


Proposed Change 4:
[bookmark: _Toc66432653]5.6	Use case on E2E QoS monitoring
[bookmark: _Toc66432654]5.6.1	Description
This use case assumes that multiple Premises Radio Access StationsPRASs were already deployed in individual rooms behind an Evolved Residential GatewayeRG, in order to provide better cellular coverage at home. This use case is to enable E2E QoS monitoring for the whole communication path, i.e., from/to a UE to/from the 5GC via a Premises Radio Access StationPRAS and an eRG Premises Radio Access Station.


Proposed Change 4:
5.15.1	Description
Multicast service access control is performed at 5GC, which is a mechanism to judge whether an UE/RG is allowed to join a multicast group and receive the corresponding multicast service. When a UE/RG requests to obtain multicast services, it sends an IGMP/MLD Join message to 5GC. When receiving the IGMP/MLD Join message, 5GC checks whether the UE/RG is allowed to join the requested multicast group based on multicast service access control information. If the UE/RG is allowed to join the requested multicast group, 5GC will transmit the corresponding multicast service to the UE/RG. Otherwise, the UE/RG is not allowed to receive the requested multicast service.
IPTV service, a kind of multicast service, is defined as multimedia services such as television/video/ audio/text/graphics/data delivered over IP-based networks managed to support the required level of QoS/QoE, security, interactivity and reliability. Set Top Box (STB) is a legacy device used to obtain IPTV service via an eRG, which is connected to 5GC as shown in Figure 5.x.1-1. Currently, the IPTV network access control granularity is RG level, which means that all STBs behind a RG will share the same access right. If network can perform a more granular multicast service access control when multiple devices connect to an eRG, users might have a better service experience.
[image: ]
Figure 5.15.1-1: STB obtaining IPTV services via residential gateway
[bookmark: _Toc66432718]5.15.2	Pre-conditions
Mary would like to subscribe to IPTV service which is provided by IPTV network operated by IPTV operators. She needs to buy an eRG and a STB that are placed at home. The eRG is used to connect to the 5GC, while the STB is a legacy device used to obtain IPTV service via the eRG. 
Mary has two children, who are Jack and David. Jack is a 5-year-old boy, while David is a 14-year-old teenager. Both of them have their own bedrooms.
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